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an effective dose of a glucagon-like peptide- 1 (GLP-lVmolecule to the lungs of 
a patient suffering from hyperglycemia, wherein the ph?-\ molecule has an 
amino acid sequence of a formula: / 

R r X-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Y-Gly- 
Gln-Ala-Ala-Lys-Z-Phe-Ile-Ala-Tra/Leu-Val-Lys-Gly-Arg-R 2 
(SEQIDNO:l) / 
wherein: / 

Rj is selected from the group consisting of L-histidine, D-histidine, 
desamino-histidine, 2-aminoAiistidine, beta-hydroxy-histidine, 
homohistidine, alpha-fluoromethyl-histidine, and alpha-methyl- 
histidine; / 

X is selected from the gwup consisting of Gly, Val, Thr, He, and 
alpha-methyl-Ala; / 

Y is selected from thef group consisting of Glu, Gin, Ala, Thr, Ser, and 
Gly; / 

Z is selected from me group consisting of Glu, Gin, Ala, Thr, Ser, and 
Gly; and / 

R 2 is selected from the group consisting of NH2, and Gly-OH. 




PI 34. (amended) The method of Claim 128, wherein the GLP-1 molecule is delivered 
from an inhalation device selected from the group consisting of a nebulizer, a 
metered-dose inhaler, a dry powder inhaler, and a sprayer. 




142. (amended) The method of Claim 140, wherein the GLP-1 molecule is delivered 
from an inhalation device selected from the group consisting of a nebulizer, a 
metered-dose inhaler, and laspravpr 




T44. (amended) A method of nomlajfemg blood glucose comprising administering 
an effective dose of a GLP^fmolecule to the lungs of a patient suffering from 
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hyperglycemia, wherein the GLP-1 molecule is GLP- 1(7-34), GLP- 1(7-35), 
GLP-l(7-36), or GLP-l(7-37), or the amide forms thereat, comprising at least 
one modification selected from the group consisting of 

(a) substitution of a glycine, serine, cysteine, threonine, asparagine, 
glutamine, tyrosine, alanine, valine, isolepcine, leucine, methionine, 
phenylalanine, arginine, or D-lysipe foj/lysine at position 26 and/or 
position 34 or substitution of^glycinfe, serine, cysteine, threonine, 
asparagine, glutaminyt>rosine; alanine, valine, isoleucine, leucine, 
methionine, phenylalanine,^ysin^(or a D-arginine for arginine at 
position 36; 

(b) substitutioi/of an oxidaiion-r^istant amino acid for tryptophan at 
position/31; 

(c) substitution according to a^least one of: 
Y wr V at position 16; 

nor S at position 18; 
1 for E at position 2 1 ;y 
for G at/position 22/ 
[R for CUt position 2p; 
. for >V apposition and 



(d) 



I for Kat^ositjie(fi/26; 
sub§tit\itH2Ja^mpnsing at least one of: 
glycihe, serina or cysteine for alanine at position 8; 
asparticvacid, gwcine, serine, cysteine, threonine, asparagine, 
glutamine^ tyrqsme, alanine, valine, isoleucine, leucine, methionine, or 
phenylalanirtelforWlutamic acid at position 9; 
serine, cysteipkthreonine, asparagine, glutamine, tyrosine, alanine, 
valine, isole^cin^^ucine, methionine, or phenylalanine for glycine at 
position 10| and 

glutamic a£id for aspartic acid at position 15; and 

substitution glycine, serine, cysteine, threonine, asparagine, glutamine, 
j 

tyrosine, alanine, valine, isoleucine, leucine, methionine, or 
phenylalanine or the D or N-acylated or alkylated form of histidine for 
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155. (amended) The method of Claims/wherein the GLP-1 molecule is delivered 
from an inhalation device selected &6m the group consisting of a nebulizer, a 
metered-dose inhaler, a dry powder inhaler, and a sprayer. 



163. (amended) The method of Claim 1^ 
from an inhalation device selected fro 
metered-dose inhaler, and a sprayer/ 



6 herein the GLP-1 molecule is delivered 
fie group consisting of a nebulizer, a 



165. (amended) A method of normalizing blood glucose composing administering 
an effective dose of a GLP-1 molecule to the lungs of /patient suffering from 
hyperglycemia, wherein the GLP-1 molecule is a GKP-1 derivative prepared by 
the process of acylating a GLP-1 analog selected Worn the group consisting of 
GLP-1 (7-34), GLP-l(7-35), GLP-1 (7-36), and (3LP- 1(7-37), or the amide forms 
thereof, comprising at least one modificatiop^el^cted from the group consisting 
of: 

(a) substitution of a glycine^rine/cysteine, threonine, asparagine, 
glutamine, tyrosine, alanine, valine, isoleucirK leucine, methionine, 
phenylalanine, aranine, or JD-lysine^'Iysine at position 26 and/or 
position 34 orpB^itutioivof^Iycine, serine, cysteine, threonine, 
asparagine, glutamiire£fc^sine, alanine, valine, isoleucine, leucine, 
methionine, phen^lala^ne, lysine, or a D-arginine for arginine at 
position 36; 

(b) substitution of an ox/o^ti\n-resistant amino acid for tryptophan at 
position 3 1 ; 

(c) substitution according to au^ast one of; 
Y for V at position 
Kfor S at position 18; 
D for Eat posiiion21; 
S for G at position 22; 
R for Q at position 23; 
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'cysteine for alanine at position 8; 




R fo\ A at position 24; and 
Q fork at position 26; 
(d) substitution comprising^tle3st one of: 
glycine, se\ 

aspartic acjkmlycine,, serine, cystein^, threonine, asparagine, 
glutamma tyrosine, alanine^^line, isoleucine, leucine, methionine, or 
phenylalanine ^^lujtamic acid at position 9; 
serine, cYst^n^toteonine, asparagine, glutamine, tyrosine, alanine, 
valine, isol^ufcine, leucine, methionine, or phenylalanine for glycine at 
position 10;1 

glutamic acid aspartfc acid at position 15; and 
substitution glycine, serine, cysteine, threonine, asparagine, glutamine, 
-tyrosineralaninervaline, isoieucine, leucine, methionine, or 
phenylalanine or the D or N-a^ylated or alkylated form of histidine for 
histidine at position 7. 



168. (amended) Themethoi 
form of a dry powder. 




laim 167 wherein the GLP-1 molecule is in the 



174. (amended) The method ofoakjki 68 wherein the GLP-1 molecule is deli vered 
from an inhalation device ^s^ected from the group consisting of a nebulizer, a 
metered-dose inhaler, a dry fJbwder inhaler, and a sprayer. 
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184. A method of normalizing blood glucose comprising administering an effective 
dose of a GLP-1 molecule to the lungs /f a patient suffering from 
hyperglycemia, wherein the GLP-1 aiolecule is a GLP-1 analog with alanine at 
position 8 substituted with an amjno acid selected from the group consisting of 
valine, glycine, or alpha-methyi alanine. 

185. The method of Claim 184 wherein alanine at position 8 is substituted with 
valine. 

1 86. The method of Claim 184 wherein alanine at position 8 is substituted with 
glycine. 

1 87. The method of Claim 185 wherein the GLP-1 molecule is in the form of a dry 
powder. 

188. The method of Claim 187 wherein the GLP-1 molecule is delivered from an 
inhalation device selected from the group consisting of a nebulizer, a metered- 
dose inhaler, a dry powder inhaler, and a sprayer. 

189. The method of Claim 185, wherein the GLP-1 molecule is administered as an 
aerosol 



190. The method of Claim 189, wherein the GLP-1 molecule is delivered from an 
inhalation device is selected from the group consisting of a nebulizer, a metered- 
dose inhaler, and a sprayer. 



191. 



The method of Claim 186 wherein the GLP-1 molecule is in the form of a dry 
powder. 



